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methods in a modified form to the erection of La Mesa dam. The situation and materials available were less favorable than at Tyler, and it was not possible to obtain water under pressure for disintegrating the soil. Hence it was necessary to resort to ground-sluicing alone.
The dam-site is in a narrow gorge cut through hard porphyry, whose walls are but 40 feet apart at the stream-bed, and stand nearly vertical on one side for 40 feet in height, from which elevation the ground slopes gently upward on both sides. The site had been regarded as particularly suitable for a masonry or rock-fill dam, as the foundations were of the best character and the materials at hand all that could be desired. With these advantages in view the first plans made were for a rock-fill with plank facing, of the following dimensions: height, 55 feet; length on top, 470 feet; thickness at base, 110 feet; at top, 12 feet; upper slope, -J- to 1; lower slope, 1 fco 1; volume, 15,000 cubic yards. Bids were received on these plans, the lowest of which called for 99 cents per cubic yard for the rock-fill, and $2.08 for dry rubble wall. These prices are but 55^ to 66^ of the contract prices paid for the Escondido dam. The total cost under these bids would Lave been $20,260, exclusive of the plank facing and the outlet-gates and pipes. The hydraulic-fill dam proposed by Mr. Howells was given the preference by the company on a guarantee of a material reduction of cost below the bids for the rock-fill dam, and, although numerous difficulties were encountered, it was finally completed for about $17,000, including plant, excavations for foundations and spillway, outlet-gates, culvert and stand-pipes, paving of slopes, and all accessories, and furthermore it was built to a height of 66 feet, or 11 feet higher than the proposed rock-fill. It was made 20 feet wide on top, with a base width of 251.5 feet. All of the dam except a few feet on top, which had to be finished out with wagons, was put in place by flowing water. The surplus water from the flume was used at a time when lifcfcle or no irrigation was going on, and at the same time the water was stored in the reservoir as it was being formed back of the dam.
The total volume of material handled was 38,000 cubic yards, some of which was transported an extreme distance of 2200 feet, and taken from an area of 11,5 acres, which was stripped to a mean depth of 2 feet. Had the material been as abundant and as accessible throughout the construction as it was up to the time one-fourth of the dam was in place, the entire structure could have been finished for 25$ to 30$ of its ultimate cost, but unfortunately it was found that below a depth of 2 feet from the surface the gravel and cobblestones of the mesa were cemented together so hard as to resist further washing, and this condition necessitated the employment of horses and scrapers to bring much of the material used to the sluiceways, at greatly increased cost. The results, considering all the unfavorable conditions, are an indication of what can be accomplished by this process where